Verruca vulgaris is commonly seen on the hands, feet, and face, but rarely in the external auditory canal. We report the case of a 57-year-old woman with a huge papillary mass filling the entire external auditory canal, with destruction of the posterior canal wall and excavation into the mastoid bone. We performed en bloc resection of the whole region affected by verruca vulgaris, including the external auditory canal, mastoid skin, and tympanic membrane using canal wall-down mastoidectomy plus meatoplasty. There was no evidence of recurrence 12 months postoperatively. Complete surgical removal by mastoidectomy is a promising option for wide-spread verruca vulgaris in the external auditory canal.
INTRODUCTION
Verruca vulgaris is induced by infection with the human papilloma virus (HPV), and it commonly occurs on the hands, feet, and face [1] . Over 100 genotypes of HPV have been sequenced, and the common clinical lesions vary depending on genotype; type 1 induces deep plantar and palmar warts, types 6 and 11 induce anorectal warts and cervical condylomata, and types 2, 4, and 19 induce common warts [1] . HPV infection occurs through inoculation of the virus into the viable epidermis through breaks in the epithelial barrier; therefore, skin maceration is an important predisposing factor [1] .
There have been few reported cases of verruca vulgaris in the external auditory canal (EAC). Two of these cases were confined to EAC [2, 3] , and one case extended to the tympanic membrane [4] . In the present case, verruca vulgaris invaded into EAC skin, tympanic membrane and the overlying skin of the exposed mastoid bone by self-destruction of the posterior EAC. The space available in EAC was limited for topical treatment; therefore, we performed complete surgical excision using the canal wall-down mastoidectomy plus meatoplasty.
CASE PRESENTATION
A 57-year-old female presented with right ear fullness and intermittent otalgia. She had experienced frequent otorrhea and progressive hearing loss in the right ear over the previous 50 years. Her medical history was unremarkable, except for hypertension. Endoscopic examination revealed a huge papillary mass filling the entire EAC, with destruction of the posterior wall and excavation into the mastoid bone ( Figure 1 ). Verruca vulgaris was diagnosed from a preoperative biopsy. Computed tomography of the temporal bone revealed a defect in the lateral wall of the mastoid bone. The middle ear cavity was filled with soft tissue density, and ossicles were not observed ( Figure 2 ). Profound right ear hearing impairment was diagnosed by audiometry. The pure-tone audiometry threshold in the right ear was 88 dB with air conduction and 76 dB with bone conduction (Figure 3 ).
Under general anesthesia, an EAC skin incision was made with a safety margin from the entrance of EAC, and the tympanomeatal skin flap was elevated. A postauricular approach was performed for mastoidectomy; after mastoidectomy that involved removing the canal wall, the papillary mass over the mastoid skin, tympanic membrane, and EAC skin were removed en bloc. MeatoplasCanal Wall-Down Mastoidectomy plus Meatoplasty for Extensive Verruca Vulgaris in the Ear Canal and Mastoid Bone ty was performed with a split-thickness skin graft on the denuded anterior EAC bony wall and a temporalis muscle fascia graft on the tympanic membrane and mastoid bone. The final histopathological examination confirmed verruca vulgaris (Figure 4 ). There was good epithelization on the anterior EAC and the mastoid cavity ( Figure 5 ). There was no evidence of recurrence 12 months postoperatively. We obtained verbal informed consent from the patient for publication of the report.
DISCUSSION
Verruca vulgaris does not generally invade or erode bone; however, the current case had extensive destruction of the mastoid bone. Furthermore, destruction of the posterior EAC was considered to have been induced by the long-term mass effect of accumulated keratin, as the proliferated verruca vulgaris hindered the migration and evacuation of keratin into the stenosed EAC. Similarly, a previous case report had described partial destruction of the EAC wall caused by verruca vulgaris [2] . Treatment for plantar and palmar warts usually involves intralesional bleomycin injection, cryotherapy, or laser therapy; however, it is difficult to apply preexisting treatment modalities for verruca vulgaris in EAC because of the limited approach in EAC and the risk of damage to the inner ear structure. Mastoidectomy with removal the posterior wall of EAC provide a large field of view and this technique could be useful for the complete excision of wide-spread verruca vulgaris in the narrow space of the EAC and mastoid cavity. However, surgical excision has potential disadvantages such as scarring, high recurrence rate, and recurrence at the periphery of the treatment site [5] . To minimize the risk of recurrence, we performed en bloc resection of the whole region affected by verruca vulgaris, including the EAC, mastoid skin, and tympanic membrane. Once the whole epithelial skin and mucosa is removed in the deaf ear, otologic surgeons usually consider filling the dead space with abdominal fat and obliterating the EAC orifice to prevent future infection. However, we conducted meatoplasty by reconstructing EAC with a skin graft and temporalis muscle fascia graft to monitor the recurrence of verruca vulgaris. There was no evidence of recurrence after 12 months of observation, but careful observation is needed in the future due to the high recurrence rate.
CONCLUSION
The current case is the most wide-spread and well-controlled case of verruca vulgaris of the ear reported to date. The lesion involved the EAC, tympanic membrane, and automastoidectomized mastoid skin, except for the entrance of EAC. Although there are currently no treatment guidelines for verruca vulgaris in EAC, we believe that complete surgical removal by canal wall-down mastoidectomy plus meatoplasty is a promising option in wide-spread cases. To minimize the risk of disseminating the wart particles, en block resection similar to the surgery for malignant tumor is needed. Figure 5 . Postoperative endoscopic findings in the right ear showed good takeup of the skin graft of the anterior external auditory canal and well-epithelized mastoid skin.
